









































































































































トルエンとAlltech Associates社製Meth PrepⅡ（TMTFTH: m-(trifluoro-





































混合物（Pb, Ca, Al, Siを検出。検出量の多い元素の順に記述）、下層は石
膏のみ、あるいは石膏と炭酸カルシウムの混合物（Ca, S, Si, Alを検出）と考







































































































































































［2］ 西美はこれを承諾し、本作品は展覧会「Pissarro’s People」（Sterling and Francine Clark 
Art Institute11/6/12―10/12, Fine Arts Museums of San Francisco11/10/22―12/2/26）に出
品された。この展覧会において、本作品とアシュモレアンミュージアム所蔵の習作は初めて並んで展
示された。
［3］  Joel Isaacson, “The Painters called Impressionists”, in The New Painting: Impressionism 
1874-1886, The Fine Arts Museum of San Francisco, 1986, p.394.
［4］ Pierre Larousse, Grand Dictionnaire Universel du XIX e siècle. Nîmes, Gard : C. Lacour, 
1991, p.623. / André Béguin, Dictionnaire technique de la peinture : pour les arts, le bâtiment 
et l'industrie, Paris, 1992, p.360. / L. Masschelein-Kleiner, Ancient Binding Media, Varnishes 
and Adhesives, ICCROM, Rome, 1995, p.61. / Matte Paint. A Bibliographic Supplement to Art 
and Archaeology Technical Abstracts. Eric F. Hansen, Sue Walston, Mitchell Hearns Bishop 




［6］ David Bomford, Jo Kirby, Jhon Leighton, Ashok Roy, “Canvas and Primings for 
Impressionist Paintings”, in Art in the Making: Impressionism, The National Gallery, London 











［10］ M. R. Schilling, “Paint Media Analysis”, in (Sackler NAS Colloquium) Scientific 
Examination of Art: Modern Techniques in Conservation and Analysis, The National Academy 
of Sciences, 2005, pp.186-205.
［11］ K. Sutherland, “Derivatisation using m-(trifluoromethyl) phenyltrimethylammonium hy-
droxide of organic materials in artworks for analysis by gas chromatography-mass spectrom-
etry: Unusual reaction products with alcohols”, Journal of Chromatography A, 1149, 2007, pp. 
30-37.
44
［12］ Mawhinney et al., “The Rapid Quantitative Determination of Neutral Sugars (as 
Aldonitrile Acetates) and Amino Sugars (as O-Mehtyloxime acetates) in glycoproteins by 
Gas-liquid Chromatography”, Analytical Biochemistry, vol.101(1), 1980, pp.112-117. 
［13］ 註10に同じ。
［14］ Joy Mazurek, Michael R. Schilling, Giacomo Chiari, “Antibody assay to characterize 





［16］ 「Ⅱ章：画家たちは何を描いてきたか？」、『青森県立美術館開館5周年記念  光を描く 印象
派展』（ドイツ展図録翻訳版）、三浦篤、森直義（翻訳監修）、朝日新聞社編集、朝日新聞社、2011
年、39頁。
［17］ Joyce Plesters, “Ultramarine Blue, Natural and Artificial”, in Artists’ Pigments, A 
Handbook of Their History and Characteristics, Ashok Roy( ed.), National Gallery of Art, 






［22］ た とえ ば、David Bomford, Jo Kirby, Jhon Leighton, Ashok Roy, “Impressionist Paint 
Media”, in Art in the Making: Impressionism, The National Gallery, London in association 
with Yale University Press, New Haven and London, 1990, pp.72-75.
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Technical Examination of Camille Pissarro’s The Harvest
Miho Takashima
Camille Pissarro’s The Harvest (P.1984-0003, 70.3 cm × 126 cm) was origi-
nally exhibited in the 7th Impressionists Exhibition held in 1882. The 1882 
catalogue stated that the work was détrempe (tempera) but the actual bind-
ing medium used was undetermined. When a request for the loan of this 
work was received, we took the opportunity to conduct scientific analysis, 
with the NMWA lab examining the layer structure and pigment composi-
tions of the work, while the Getty Conservation Institute performed an 
analysis of the work’s binding medium. 
 An SEM-EDX analysis revealed that the ground layer consisted of two 
white layers, with the upper layer made up of a compound of lead white and 
calcium carbonate, while the lower layer was made up solely of plaster, or 
a mixture of plaster and calcium carbonate. Although only three samples 
were taken from the paint layers for SEM-EDX analysis, they revealed that 
the paint layers contain pigments used since antiquity, such as vermillion 
and yellow lake, as well as pigments newly invented in the early 19th cen-
tury, such as chrome yellow, artificial ultramarine and artificial emerald 
green. A gas chromatography mass spectrometry (GC/MS) analysis for 
protein showed that both the ground and paint layers contain amino acids. 
A comparison of the amino acid composition in these layers with the amino 
acid composition of standard reference materials using the methods of 
correlation coefficients revealed that it was highly likely that these amino 
acids were glue-derived. Further, an enzyme linked immunosorbent assay 
(ELISA) analysis of samples of the paint layers showed a strong positive 
results for anti-collagen (animal glue) raised in goat, and thus this glue 
was concluded to be animal derived. GC/MS analysis for drying oil, wax 
and tree resin, and GC/MS analysis for plant gum also indicate that there 
was no mixture of these materials in the ground layers or paint layers.
 Both the lower layer and upper layer of ground are present on the turn-
over edge, thus indicating that both were applied to the canvas, and then 
the primed canvas was stretched onto stretcher bars. We experimented 
with recreating the construct using the same pigments and binding 
medium found in the painting in order to see if it was possible to stretch 
canvas primed with aqueous glue ground onto a stretcher without creating 
flaking or cracking. The experiment revealed that there was no problem 
with stretching a canvas primed with a glue ground. 
 Analysis of the binding medium indicated that glue was the medium 
used for both the ground layers and the paint layers. I suggest that future 
display labels should indicate that the painting materials are glue tempera, 
and further that the work should be displayed under glass for protection. 
